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The Removal of Toluene by a Granular Activated Carbon Bioreactor using Yeast
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ABSTRACT : A liquid culture of yeast “Candida tropicalis” was used in a fluidized bioreactor to achieve high removal efficiencies of
volatile organic compounds (VOCs). In this study, granular activated carbon (GAC) was used as a fluidized material to improve adsorp-
tive capacity as well as mass transfer of gaseous toluene, the model VOC. The GAC fluidized bioreactor demonstrated toluene removal
efficiencies ranging from 50 to 80%, when inlet toluene loading varied in a range between 13.1 and 37.4 g/m’-hr. The maximum eli-
mination capacity determined in the GAC fluidized bioreactor was 172 g/m’-hr at a toluene loading of 291 g/m’-hr. Transient loading
experiments revealed that the removal efficiency was remained unchanged during an increased loading period, and toluene introduced to
the bioreactor was first absorbed to GAC and then slowly desorbed and became available to the yeast culture. Hence the fluidized GAC
helped to achieve an improved mass transfer between the gas and liquid phases, resulting in high toluene removal capacity. Conse-
quently, the GAC fluidized bioreactor using C. tropicalis can be successfully applied for the removal of VOCs, and is a feasible alter-
native over conventional processes such as packed-bed biofilters.
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Fig. 1. Schematic diagram of the GAC fluidized bioreactor
used in this study.
(G.S : Gas Sampling port, L.S : Liquid Sampling port)
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Table 1. Bioreactor operational conditions used in this study

Steps Description Duration ) Toluene ) 3 Nutrient solution GAC

(day) concentration(ppm) loading(g/m’-hr) (8)
1. Low toluene loading 8 727 16.23 1X, 125 mL/day 30
2. Medium toluene loading 9 14549 33.15 1X, 125 mL/day 30
3. High toluene loading 6 25110 57.04 1X, 125 mL/day 30
4. Addition of GAC 30g 5 268+5 60.98 1X, 125 mL/day 60
5. Nutrient effects 5 265+5 59.29 2X, 250 mL/day 60
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Fig. 2. Changes in toluene concentrations and removal effici-
encies in the GAC fluidized bioreactor.
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